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(54) IMAGE PROCESSING UNIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processing unit by which an image close to the 
impression generated when a person sees an original 
scene is reproduced in an excellent way even when 
dodging is processed and gradation is controlled for 
each area. 

SOLUTION: The image processing unit 14 is 
provided with fog-weighted image generating 
sections 50, 54, 56 that generate a fog-weighted 
image which connects smoothly a major part area 
and a background area of image data, a color 
reproduction parameter generating section 48 that 
generates at least either of a color reproduction 
parameter of the major area and a color reproduction 

parameter of the background area, and an output image generating section 46 that 
generates output image data from the image data by using at least either of the color 
reproduction parameter of the major area that is weighted by a weight of a fog-weighted 
image and a color reproduction parameter of the background area that is weighted by a 
difference of a reference value subtracted by the weight of the fog weight image, and the 
color reproduction parameters are weighted and summed by the weight of the respective 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] A predetermined image processing is performed to the image data which read in 
photoelectricity the image photoed by the film with the image reading means, and was 
obtained. The dotage weight image creation section which creates the dotage weight image 
which is the image processing system which creates the image data for an output, and 
connects a principal part field and a background region smoothly from said image data, 
The color reproduction parameter creation section which creates either [ at least ] the color 
reproduction parameter of said principal part field, or the color reproduction parameter of 
said background region, It is what lengthened the weight of said dotage weight image from 
the color reproduction parameter and reference value of said principal part field which 
carried out weighting by the weight of said dotage weight image. The image processing 
system characterized by having the output image creation section which creates the image 
data for an output from said image data at least using one side of the color reproduction 
parameter of said background region which carried out weighting. 
[Claim 2] Said dotage weight image creation section is an image processing system 
according to claim 1 characterized by having the field extract section which divides said 
principal part field and said background region from said image data, the weight mask 
making section which creates the weight mask to said principal part field, and the dotage 
mask-processing section which performs dotage mask processing and creates said dotage 
weight image to the weight image which carried out weighting to said principal part field. 
[Claim 3] By the automated analysis of an image, or the operator assistance input, while 
said field extract section divides said principal part field and said background region from 
said image data By said weight mask making section's analyzing the color picture data of 
said principal part field, and setting up the weight function centering on the color-balance 
which computed the color-balance to the brightness of this principal part field, and was 
this computed The image processing system according to claim 2 characterized by creating 
said weight mask. 

[Claim 4] Said dotage mask-processing section is the image processing system according to 
claim 2 or 3 characterized by to perform expanding and-contracting processing of said 
dotage weight image in case an output image creates from the image data obtained with 
said fine scan, while creating said dotage weight image using the image data obtained by 
the press can which is performed by said image reading means in advance of the fine scan 



1/17 



Japanese Publication number : 11-317863 A 



which reads the image data for creating said output image, and which reads an image with 
a low resolution. 

[Claim 5] Said dotage mask-processing section is an image processing system according to 
claim 2 or 3 characterized by creating said dotage weight image directly using the image 
data obtained with the fine scan which reads the image data for creating said output image 
with said image reading means. 

[Claim 6] The image data for principal part analysis to which said color reproduction 
parameter creation section carried out the multiplication of the weight of said dotage 
weight image to said image data, While creating the image data for background analysis 
which carried out the multiplication of the weight which lengthened the weight of said 
dotage weight image from the reference value to said image data The amendment 
gradation of a principal part field which computed from the characteristic quantity of this 
image data for principal part analysis, and this image data for background analysis, or the 
operator inputted by carrying out multiplication to the weight of said dotage weight image 
The image processing system according to claim 1 to 5 characterized by creating the color 
reproduction parameter of the principal part field which consists of the signal which 
should be added to said image data. 

[Claim 7] The processing which said principal part field is the skin and said color 
reproduction parameter creation section has a highlights field and a shadow field, and 
performs bearish-ization focusing on highlights when there are many shadow fields, 
Processing said principal part field - the skin — it is — most fields - color reproduction " in 
being out of range, it performs a concentration shift to color reproduction within the limits 

The processing which said principal part field is the skin, and corrects gradation to the 
Magenta taste when the balance of highlights is blueness, And the gradation of a person 
field is an image processing system according to claim 1 to 6 characterized by creating said 
color reproduction parameter which performs at least one processing of the processing 
which is not high-contrast-ized. 

[Claim 8] The image processing system according to claim 1 to 7 characterized by 
performing color processing to said image data with either [ at least ] an RGB code or a 
luminance signal. 

[Claim 9] The color reproduction parameter of said background region is an image 
processing system according to claim 1 to 8 characterized by the gradation according to a 
scene being prepared, and an operator inputting, choosing a suitable thing by image 
analysis, or registering the gradation which the user adjusted gradation and was adjusted, 
choosing from them, and making it use. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention reads in photoelectricity the image photoed by the 
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film, and relates to the image processing system used for the digital photograph printer 

which obtains the print (photograph) with which this image was reproduced. 

[0002] 

[Description of the Prior Art] Conventionally, baking to the sensitive material (printing 
paper) of the image photoed by photographic films (it considers as a film hereafter), such as 
a negative film and a reversal film, was performed by the so-called direct exposure (analog 
exposure) which projects the image of a film on sensitive material and carries out field 
exposure of the sensitive material. 

[0003] On the other hand, in recent years, the printing equipment using digital exposure, 
i.e., the image recorded on the film, was read in photoelectricity, and after making the read 
image into a digital signal, various image processings were performed and it considered as 
the image data for record, and scan exposure of the sensitive material was carried out by 
the record light modulated according to this image data, the image (latent image) was 
recorded, and the digital photograph printer considered as a print (workmanship) was put 
in practical use. 

[0004] By the digital photograph printer, as digital image data, since image data 
processing can determine the exposure conditions at the time of printing, an image A jump 
of the image resulting from a backlight, speed light photography, etc., amendment of 
TSUBURE, sharpness (sharp -izing) processing, Amendment of color FERIA or 
concentration Ferrier, amendment of undershirt exposure or exaggerated exposure, 
amendment with the insufficient amount of ambient light, etc. are performed suitably, and 
the high-definition print which was not obtained can be obtained in the conventional direct 
exposure. And an output is possible also for composition and image division of two or more 
images, and the print which could perform composition of an alphabetic character etc. by 
image data processing further, responded to the application, and was edited / processed 
freely. And according to the digital photograph printer, since it can supply image data to a 
computer etc. or it it not only outputs an image as a print (photograph), but can be saved at 
record media, such as a floppy disk, image data can be used for various applications other 
than a photograph. 

[0005] Such a digital photograph printer consists of a scanner (image reader) which reads 
fundamentally the image recorded on the film in photoelectricity, an image processing 
system which carries out the image processing of the read image, and is made into the 
image data for record (exposure conditions), and a printer (image recording equipment) 
which carries out scan exposure of the sensitive material according to this image data, 
performs a development and is considered as a print. 

[0006] With a scanner, incidence of the reading light injected from the light source is 
carried out to a film, the projection light which supports the image photoed by the film is 
obtained, and after reading an image and performing various kinds of image processings if 
needed by carrying out image formation of this projection light to image sensors, such as a 
CCD sensor, and carrying out photo electric conversion to them with an image formation 
lens, it sends to an image processing system as image data (image data signal) of a film. An 
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image processing system performs the image processing according to the conditions which 
set up image -processing conditions and were set up from the image data read with the 
scanner to image data, and sends it to a printer as output image data for image recording 
(exposure conditions). If it is equipment which uses light beam scan exposure by the 
printer, for example, a light beam is modulated according to the image data sent from the 
image processing system, scan exposure (burned) of the sensitive material is carried out 
two-dimensional, and a latent image is formed, and subsequently, a predetermined 
development etc. will be performed and it will consider as the print (photograph) by which 
the image photoed by the film was reproduced. 

[0007] By the way, the photography conditions of the image photoed by the film are not 
fixed, and when the difference of light and darkness (concentration) is large (i.e., also when 
the dynamic range of an image is very large), they have speed light photography, a 
backlight scene, etc. plentifully. If such a film image is exposed by the usual approach and 
a print is created, the image of either a bright section (highlights) or an umbra (shadow) 
may be crushed. For example, if it exposes so that a person may become a suitable image 
when a person is photoed by the backlight, a bright part like empty will fly white, and if it 
exposes so that empty may serve as a suitable image conversely, a person will be crushed 
black. 

[0008] Therefore, when exposing sensitive material by using the big film image of light and 
darkness as a subject copy, the so-called cover baking is performed. It is the technique 
obtain the print with which the proper image was reproduced over the whole screen so that 
light and darkness with cover baking big [ the image photoed by the film by reducing the 
light exposure of the umbra by which the usual exposure is likely to be performed into the 
part of middle concentration , and the bright section to which an image is likely to fly is 
likely to increase light exposure , and an image is likely to be crushed ] may be amended 
and it may become close to an impression when human being looks at a original scene . 
[0009] The approach exposed by inserting a gobo, an ND filter, etc. into an exposure optical 
path with the equipment by the conventional direct exposure, the method of changing the 
quantity of light of the exposure light source partially, and the monochrome film which 
reversed the light and darkness of the image photoed by the film are created, by the 
approach exposed in piles in this, light exposure is changed partially, and covers according 
to the image photoed by the film, and baking is performed. On the other hand, by the 
digital photograph printer, by image data processing, the image near an impression when 
human being looks at a original scene with a degree of freedom higher than (it considers as 
cover baking processing hereafter) and cover baking by said direct exposure by compress 
the dynamic range of an image could be reproduced so that a bright section and an umbra 
might be reproduced suitably, and these people have propose the approach previously 
(reference, such as each official report of JP,9 18704,A and 9- 130609). 
[0010] 

[Problem(s) to be Solved by the Invention] Generally, in digital image data processing, the 
image photoed by the film is read in photoelectricity, the obtained image data is analyzed, 
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image-processing conditions, such as cover baking processing, are set up, and image data 
processing is performed. However, it differs from the image (image reproducing this) 
photoed by the film depending on the class of scene of a subject-copy image, the brightness 
of a original scene, and the condition of a beam of light, and the impression as which 
human being regarded the original scene in many cases. Therefore, even if it sets up the 
conditions of the optimal cover baking processing according to image data, there is a 
limitation in bringing an output image close to an impression when human being looks at a 
original scene. 

[00 11] That is, since it is burning by covering in the field of a luminance signal (gray) 
conventionally, when it covers to empty etc. and baking is applied, there is a problem that 
the gray taste will start empty. Moreover, if it does not make saturation high, either, in 
making empty concentration high, there is a problem people are doing [ a problem ] the 
idea to the object being the color which it originally has that an empty color will separate 
from the so-called memory color. 

[0012] This invention is made in view of said conventional problem, process the image data 
obtained from the image photoed by the film, and consider as the image data for an output. 
Even if it performs cover baking processing, while it is the image processing system used 
suitable for the above-mentioned digital photograph printer, and the image near an 
impression when human being looks at a original scene is reproducible good For example, 
in photography of fine weather etc., without changing, the contrast of a background makes 
contrast of a face soft, or sets it to cloudy photography etc. The contrast of a face makes it a 
technical problem to offer the image processing system which can control gradation for 
every field like hardening contrast of a background, without changing. 
[0013] 

[Means for Solving the Problem] In order to solve said technical problem, this invention 
performs a predetermined image processing to the image data which read in 
photoelectricity the image photoed by the film with the image reading means, and was 
obtained. The dotage weight image creation section which creates the dotage weight image 
which is the image processing system which creates the image data for an output, and 
connects a principal part field and a background region smoothly from said image data, 
The color reproduction parameter creation section which creates either [ at least ] the color 
reproduction parameter of said principal part field, or the color reproduction parameter of 
said background region, It is what lengthened the weight of said dotage weight image from 
the color reproduction parameter and reference value of said principal part field which 
carried out weighting by the weight of said dotage weight image. The image processing 
system characterized by having the output image creation section which creates the image 
data for an output from said image data at least using one side of the color reproduction 
parameter of said background region which carried out weighting is offered. 
[0014] Here, as for said dotage weight image creation section, it is desirable to have the 
field extract section which divides said principal part field and said background region 
from said image data, the weight mask making section which creates the weight mask to 
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said principal part field, and the dotage mask-processing section which performs dotage 
mask processing to the weight image which carried out weighting to said principal part 
field, and creates said dotage weight image. 

[0015] Moreover, by the automated analysis of an image, or the operator assistance input, 
while said field extract section divides said principal part field and said background region 
from said image data By said weight mask making section's analyzing the color picture 
data of said principal part field, and setting up the weight function centering on the 
color-balance which computed the color-balance to the brightness of this principal part 
field, and was this computed It is desirable to have created said weight mask, and, as for 
said weight mask making section, it is desirable to set up said weight function as a look-up 
table. 

[0016] Moreover, said dotage mask-processing section is performed by said image reading 
means in advance of the fine scan which reads the image data for creating said output 
image. While creating said dotage weight image using the image data obtained by the 
press can which reads an image with a low resolution In case an output image is created 
from the image data obtained with said fine scan, perform expanding-and-contracting 
processing of said dotage weight image. Or it is desirable to create said dotage weight 
image directly using the image data obtained with the fine scan which reads the image 
data for creating said output image with said image reading means. 

[0017] Moreover, the image data for principal part analysis to which said color 
reproduction parameter creation section carried out the multiplication of the weight of said 
dotage weight image to said image data, While creating the image data for background 
analysis which carried out the multiplication of the weight which lengthened the weight of 
said dotage weight image from the reference value to said image data The amendment 
gradation of a principal part field which computed from the characteristic quantity of this 
image data for principal part analysis, and this image data for background analysis, or the 
operator inputted by carrying out multiplication to the weight of said dotage weight image 
It is desirable to create the color reproduction parameter of the principal part field which 
consists of the signal which should be added to said image data, on the other hand, the 
signal which should be added to said image data comes out at least as an RGB code and a 
luminance signal, and a certain thing is desirable. In addition, as said characteristic 
quantity, there is a color-balance of a dynamic range, an average concentration value, pixel 
concentration distribution, highlights and middle, and a shadow etc. 

[0018] Moreover, said principal part field of said color reproduction parameter creation 
section is the skin. The processing which there are a highlights field and a shadow field, 
and performs bearish-ization focusing on highlights when there are many shadow fields, 
Processing said principal part field - the skin — it is " most fields - color reproduction in 
being out of range, it performs a concentration shift to color reproduction within the limits 
-- Said principal part field is the skin, and when the balance of highlights is blueness, as 
for the processing which corrects gradation to the Magenta taste, and the gradation of a 
person field, it is desirable to create said color reproduction parameter which performs at 
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least one processing of the processing which is not higlrcontrast-ized. Moreover, it is 
desirable to perform color processing to said image data with either [ at least ] an RGB 
code or a luminance signal. 

[0019] Furthermore, [ whether an operator inputs the color reproduction parameter of said 
background region by preparing the gradation according to a scene, and ] Or choose a 
suitable thing by image analysis, or a user adjusts gradation, the snow gradation and 
cyanogen to which the gradation it is desirable registering the adjusted gradation, 
choosing from them and having made it use, and corresponding to said scene carried out 
[ taste / cyanogen ] highlights - blue - it is desirable that it is at least one of the crest 
gradation which makes vivid the empty gradation and green which are made black. Said 
reference value is 1 and, as for said dotage weight image, normalizing by 1 is desirable 
further again. 
[0020] 

[Embodiment of the Invention] Hereafter, the image processing system of this invention is 
explained to a detail based on the suitable example shown in an attached drawing. 
[0021] The block diagram of an example of a digital photograph printer which uses the 
image processing system of this invention for drawing 1 is shown. The digital photograph 
printer (it considers as a photograph printer hereafter) 10 shown in drawing 1 The scanner 
12 which reads fundamentally the image photoed by Film F in photoelectricity (image 
reading means), The image processing system 14 which performs the image processing of 
image data (image information), actuation, control of the photograph printer 10 whole 
which were read, It has the printer 16 which carries out image exposure, carries out the 
development of the sensitive material A by the light beam modulated according to the 
image data outputted from the image processing system 14, and is outputted as a print 
(workmanship). Moreover, the display 20 which displays the image read with the scanner 
12, various kinds of operator guidance, setup/registration screen of various conditions, etc. 
as the actuation system 18 which has keyboard 18a and mouse 18b for inputting directions 
of the input (setup) of various conditions, selection of processing, directions, a color / 
concentration amendment, etc., etc. is connected to an image processing system 14. 
[0022] A scanner 12 is equipment which reads at a time in photoelectricity one coma of 
images photoed by Film F etc. The color filter plate 26 which has the light source 22, a 
variable aperture 24, and the color filter, R, G, and B, of three sheets for disassembling an 
image into the three primary colors of R (red), G (green), and B (blue), rotates and acts the 
color filter of arbitration on an optical path, It has the diffusion box 28 which makes 
homogeneity reading light which carries out incidence to Film F in the direction of a field 
of Film F, the image formation lens unit 32, the CCD sensor 34 which is the area sensor 
which reads the image of one coma of a film, and amplifier (amplifier) 36. 
[0023] In the photograph printer 10 of the example of illustration, according to the gestalt 
of films, such as a class of films, such as an advanced photo system (Advanced Photo 
System) and a negative (or reversaD film of 135 sizes, size and SUTORIPPUSU, and a slide, 
etc., the carrier 30 of dedication with which the body of a scanner 12 can be equipped freely 
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is prepared, and it can respond to various kinds of films or processing by exchanging a 
carrier 30. The image (coma) with which is photoed by the film and print creation is 
presented is conveyed and held by this carrier 30 at a predetermined reading station. 
Moreover, as everyone knows, a magnetic recording medium is formed in the film of an 
advanced photo system, Cartridge ID, the film kind, etc. are recorded on it, and various 
kinds of data, such as existence of stroboscope luminescence at photography time and the 
time of photography, an image pick-up scale factor, the photography scene ID, information 
on a principal part location, and a class of developing machine, can be further recorded at 
the time of photography and development etc. The reading means of this magnetic 
information is arranged, on the carrier 30 corresponding to the film (cartridge) of an 
advanced photo system, in case a film is conveyed to a reading station, magnetic 
information is read, and said various kinds of information is sent to an image processing 
system 14. 

[0024] When quantity of light adjustment is carried out by the variable aperture 24, the 
color filter plate 26 is passed, color adjustment is carried out, it is injected from the light 
source 22 and it penetrates [ the reading light diffused with the diffusion box 28 carries out 
incidence to one coma of the film F held at the predetermined reading station and ] with a 
carrier 30 in such a scanner 12, the projection light which supports the image of this coma 
photoed by Film F is obtained. Image formation of it is carried out to the light-receiving 
side of the CCD sensor 34 by the image formation lens unit 32, the projection light of Film 
F is read in photoelectricity, and the output signal is amplified by the CCD sensor 34 with 
amplifier 36, and it is sent to an image processing system 14 by it. The CCD sensor 34 is a 
1380x920-pixel area CCD sensor. 

[0025] In a scanner 12, by carrying out sequential insertion of each color filter of the color 
filter plate 26, and performing such image reading 3 times, it decomposes into the three 
primary colors of R, G, and B, and the image of one coma is read. Here, in the photograph 
printer 10, in order to determine image-processing conditions etc. in advance of the fine 
scan (this scan) which is image reading for outputting a print, the press can which reads 
an image with a low resolution is performed. Therefore, a total of six image reading is 
performed with one coma. 

[0026] Although a scanner 12 disassembles a manuscript image (projection light of Film F) 
into the three primary colors and is reading the image by adjusting reading light with the 
color filter plate 26 using the area CCD sensor As a scanner which supplies image data to 
the image processing system of this invention Three Rhine CCD sensors corresponding to 
each reading of R, G, and B in three primary colors are used. You may be the image reader 
which performs image reading by slit-like reading light (projection light) and which reads 
an image by the so-called slit scanning, carrying out scan conveyance of the film F on a 
carrier. 

[0027] Although the photograph printer 10 of the example of illustration makes the 
scanner 12 which reads in photoelectricity the image photoed by films, such as a negative 
and reversal, the image data source of supply of an image processing system 14 As an 
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image data source of supply which supplies image data to an image processing system 14 
Besides scanner 12, image pickup devices, such as a digital camera and a digital camcorder, 
Means of communications, such as the image reader and LAN (Local Area Network) which 
read the image of a reflection copy, and a computer communication network, various kinds 
of image reading means and image pick-up means, such as media (record medium), such as 
a memory card and MO (magneto-optic-recording medium), an image data storage means, 
etc. - various kinds - it is usable. 

[0028] As mentioned above, the output signal (image data) from a scanner 12 is outputted 
to an image processing system 14 (it considers as a processor 14 hereafter). 
[0029] The block diagram of a processor 14 is shown in drawing 2 . A processor 14 is 
applied to the image processing system of this invention, and has the data-processing 
section 38, the press can (frame) memory 40, this scanning (frame) memory 42, the display 
image processing section 44, this scanning image-processing section 46, and the color 
reproduction parameter creation section 48. Drawing 2 is what mainly shows an 
image-processing-related part. In addition, to a processor 14 CPU which performs control 
and management of the photograph printer 10 whole which contains a processor 14 besides 
this, The memory which memorizes information required for actuation of the photograph 
printer 10 etc., a means to determine the drawing value of the variable aperture 24 in the 
case of this scan and the storage time of the CCD sensor 34, etc. are arranged, and the 
actuation system 18 and a display 20 are connected at least to each part through this CPU 
(CPU bus) etc. 

[0030] Each output signal of R, G, and B which were outputted from the scanner 12 is 
processed in AID (analog to digital) conversion, Log conversion, DC offset amendment, and 
the data-processing section 38 that performs amendment, a shading compensation, etc. at 
the time of dark, and is made into digital image data, press can (image) data are used as 
the press can memory 40, and these scanning (image) data are memorized by this scanning 
memory 42, respectively (storing). In addition, press can data and these scanning data are 
the same data fundamentally, except that resolution (pixel consistency) differs from signal 
level. 

[0031] The image information the image information memorized by the press can memory 
40 was remembered to be by the display image processing section 44 and the color 
reproduction parameter creation section 48 at this scanning memory 42 is read to this 
scanning image-processing section 46, respectively. 

[0032] The display-image processing section 44 reads the press can data memorized by the 
press can memory 40. The dotage weight image (data) which connects a principal part field 
and a background field smoothly is created. Preferably It is the part which divides into a 
principal part field and a background field, carries out weighting to a principal part field, 
performs dotage mask processing, creates a dotage weight image, and creates the image 
data for a display for processing using this (press can data) and displaying on a display 20. 
The display-image processing section 44 has the field extract section 50, the 1st look-up 
table (the 1st LUT) 52, the weight mask making section 54, the dotage mask-processing 
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section 56, a computing element 58, adders 60 and 62, 2nd LUT64, and a signal converter 
66. Here, the field extract section 50, 1st LUT52, the weight mask making section 54, and 
the dotage mask-processing section 56 constitute the dotage weight image creation section 
of this invention, and 1st LUT52 and the weight mask making section 54 constitute the 
weight mask making section of the wide sense of this invention. Moreover, in order to 
display the image data for a display (digital signal) created in the display-image processing 
section 44 on a display 20, D/A converter 68 changed into an analog signal is formed. 
[0033] On the other hand, this scanning image-processing section (output image creation 
section) 46 is a part which reads these scanning data memorized by this scanning memory 
42, performs a predetermined image processing using the color reproduction parameter 
created in the color reproduction parameter creation section 48, and is made into the 
output image data for the image recording by the printer 16. This scanning 
image-processing section 46 has 1st LUT70, the MATORISUKU computing element (MTX) 
72, an adder 74, and 2nd LUT76. In addition, the sharpness processing section which 
performs sharpness (sharp-izing) processing further may be prepared in this scanning 
image-processing section 46. 

[0034] The color reproduction parameter creation section 48 creates the amount of 
amendments used in case a color reproduction parameter is created based on the data 
inputted by the operator from data or the auxiliary input section 78 from the display-image 
processing section 44 and the output image from a subject-copy image with this scan to a 
printer 16 is created while creating various image-processing information based on the 
press can data memorized by the press can memory 40. The information created in the 
color reproduction parameter creation section 48 is sent to each look-up tables 52, 64, 70, 
and 76. 

[0035] Next, the component of each part is explained. First, the field extract section 50 of 
the display-image processing section 44 reads press can data from the press can memory 
40, extracts a principal part field after this, and divides a principal part field and a 
background region. The extract of this principal part field is good also by the automated 
analysis of an image which used the field extract technique, and good also by the operator 
assistance input. 

[0036] There is especially no limitation in the approach of a principal part extract, an 
operator directs one point of the principal part using mouse 18b etc., and the approach of 
extracting the principal part from the continuity of a color etc., the approach which an 
operator starts using mouse 18b, the approach of carrying out automatic extracting using a 
well-known principal part extract algorithm, etc. are illustrated, moreover, as an 
automatic extracting algorithm of the principal part For example, the method of extracting 
the specific color indicated by JP,9"138470,A, Evaluate beforehand the approach of 
extracting a specific configuration pattern, and equivalent to a background, then the 
principal part extract approaches that plurality differs, such as an approach of removing 
the field presumed, define weight, and the principal part is extracted by each extract 
approach. The method of carrying out weighting by the weight which defined the extracted 
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principal part, responding to the result, and judging and extracting the principal part is 
illustrated. Moreover, the principal part extract approach indicated by each official report, 
such as JP,4-346333,A, 5 158164, 5 165120, 6 160993, 8 184925, 9 101579, and 9138471, 
besides this is also suitably available. 

[0037] 1st LUT52 analyzes the color picture data of the extracted principal part field, 
computes the color-balance to the brightness of a principal part field, and sets up the 
weight function centering on the computed color-balance. Here, a weight function is set up 
as a look-up table. The weight mask making section 54 creates the weight image which 
gave weighting to the image data of a principal part field using 1st LUT52. 
[0038] The dotage mask-processing section 56 fades to this weight image, performs mask 
processing, and creates a dotage weight image. Although the dotage mask-processing 
section 56 has matrix computing-element (MTX) 56a, low pass filter (LPF) 56b, and 
look-up table (LUT) 56c, it is not limited to this. MTX56a generates the light-and-darkness 
image data which is a luminance signal for performing cover baking processing from the 
weight image sent from the weight mask making section 54. LPF56b obtains the dotage 
image data of an image which the light-and-darkness image two-dimensional, and read it 
by processing this light-and-darkness image data with a low pass filter, and taking out a 
low frequency component. LUT56c compresses the dynamic range of this dotage image 
data. 

[0039] As a generation method of light-and-darkness image data, the approach of taking 
1/3 of the average value of the image data of R, G, and B, the method of changing color 
picture data into light-and-darkness image data using a YIQ convention, etc. are 
illustrated. As an approach of obtaining light-and-darkness image data using a YIQ 
convention, the approach of computing only Y component of a YIQ convention from the 
image data of R, G, and B by the following formula is illustrated, for example. 
Y=0.3R+0.59G+0.11B [0040] As LPF used for LPF56b, it is FIR (Finite Impulse Respones) 
usually used for dotage image generation. It is the point which fades and can generate 
image data, BOKA [ in the small circuit / the image ] greatly although LPF of a mold could 
be used, and is IIR (Infinite Impulse Respones). It is desirable to use LPF of a mold. 
Moreover, a median filter (MF) may be used instead of LPF56b. By using MF, it is 
desirable at the point which saved the edge and cut the noise (high frequency component) 
of a flat part that fade and image data is obtained. Moreover, it is especially desirable to 
carry out weighting addition of the image which faded, used MF and LPF together in [ that 
image data was generable ] BOKA [ the image ] greatly, and was obtained in both after 
employing said advantage of MF efficiently. 

[0041] Although it fades, image data is sent to LUT56c and it is processed by the dynamic 
range compression table, this is because [ having been generated by LPF56b ] with the 
following need. 

[0042] Usually the concentration field of the image which can be photoed on Film F is 
larger than the reappearance region in a print, for example, the image greatly beyond the 
reappearance region of a print of a density range (the difference of the least concentration 



11/17 



Japanese Publication number : 11-317863 A 



and maximum density = dynamic range) may be photoed in a backlight scene or speed light 
photography. In this case, all image data (pixel) will not be able to be reproduced on a print, 
but the film high concentration section (reading signal strength weakness) exceeding a 
reappearance region, i.e., the bright section of a photographic subject, will fly white on a 
print, and the film low concentration section exceeding a reappearance region, i.e., the 
umbra of a photographic subject, will be conversely crushed black on a print. Therefore, in 
order to obtain the image reproducing all image data, it is necessary to compress the 
dynamic range of image data and to make it correspond to the reappearance region of a 
print. That is, it is necessary to adjust the concentration of a bright section and an umbra, 
without changing the gradation of a middle concentration part, and it is necessary to 
process image data so that a dynamic range may be compressed, so that the same 
effectiveness as cover baking by the conventional direct exposure may be given (cover 
baking processing). 

[0043] Thus, a dotage weight image is created in the dotage mask-processing section 56. 
On the other hand, when normalizing the weight of a reference value, for example, this 
dotage weight image, by 1 in the weight of this dotage weight image in the computing 
element 58, the multiplication of what was subtracted from 1 is carried out to the image 
data of a background region. In an adder 60, by fading with this image data, adding weight 
image data, and adding it to the weight image data further sent from the weight mask 
making section 54 in an adder 62, cover baking processing is performed and it considers as 
the image data for a display. 

[0044] In 2nd LUT64, gray scale conversion of this image data for a display is carried out to 
the final image data for a display according to the property of a display 20. Then, it is 
changed into the signal corresponding to a display 20 by the signal converter 66, and 
further, by D/A converter 68, D/A conversion is carried out and it is displayed on a display 
20. 

[0045] Next, cascade connection of the LUT for reading the image data memorized by this 
scanning memory 42, performing adjustment of gray balance, brightness (concentration) 
amendment, and gradation amendment, and performing each amendment and adjustment 
is carried out, and 1st LUT70 of this scanning image -processing section 46 is constituted. 
Each LUT of 1st LUT70 is created and set up by the color reproduction parameter creation 
section 48. 

[0046] MTX72 makes color correction so that the saturation of the image data processed by 
1st LUT70 may be raised, performs the matrix operation set up according to the spectral 
characteristic of Film F, the spectral characteristic of sensitive material (printing paper), 
the property of a development, etc., and performs saturation amendment (color correction) 
so that the output image (information) obtained may cover and it may be finished in a color 
suitable in spite of baked processing. 

[0047] By adding what added with the adder 60 what reduced and carried out the 
multiplication of the weight to the image data which was processed by MTX72, and which 
becomes main from the reference value, 1 [ for example, ], in the adder 74 at the 
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background image at said dotage weight image The dynamic range of image data is 
compressed nonlinear, and is covered, and baked processing is performed. The gradation 
and concentration of the dynamic range and bright section of output image data, or an 
umbra as a proper thing It considers as the output image which receives the same 
impression as the time of people looking at a original scene (photography scene) and which 
can obtain the print with which the high definition image was reproduced. Before adding 
with an adder 74, expanding-and*contracting processing is performed in the processing 
section which is not illustrated, and it is made to correspond to this scanning image data, 
since said dotage weight image is created from press can image data at this time and the 
number of pixels differs from this scanning image data. 

[0048] Although 2nd LUT76 carried out gray scale conversion of the image data obtained 
from this scanning image data by addition by the adder 74 using the color reproduction 
parameter so that it might become the image data which finally corresponds to coloring of 
sensitive material A suitably, and it omitted illustration, it performs signal transformation 
etc. after that and outputs it to a printer 16. 

[0049] Hereafter, an operation of this operation gestalt is explained with reference to the 
flow chart of drawing 3 . 

[0050] First, in step 100 of drawing 3 , a press can image is read from the press can 
memory 40 to the field extract section 50 of the display image processing section 44. At the 
following step 110, in the field extract section 50, principal part fields, such as a person, 
are extracted, for example, and a principal part field and a background region are divided 
from the read press can image. This division is performed by automatic or the operator 
assistance input as mentioned above. 

[0051] At step 120, in 1st LUT52, the color picture data of a principal part field are 
analyzed, the color-balance to the brightness of a principal part field is computed, and the 
weight function centering on this color-balance is set up. For example, if beige, all beige 
color-balances, such as bright flesh color, dark flesh color, or middle flesh color, will be 
taken out for every brightness, and weight will be taken out. 

[0052] At step 130, in the weight mask making section 54, the weight image which gave 
weighting to the image data of the extracted principal part field is created, in the following 
step 140, in the dotage mask-processing section 56, dotage mask processing is performed, it 
fades to this weight image, and a weight image is created. The weight of a dotage weight 
image is sent to the color reproduction parameter creation section 48, in order to create the 
amount of amendments of the gradation used in case a final output image is created. 
[0053] In step 150, the image data for a display for displaying on a display 20 is created. In 
a computing element 58, the multiplication of what faded to the image data of a 
background region and subtracted the weight of a weight image from the reference value, 1 
[ for example, ], is carried out, it fades with an adder 60 and it is added with a weight 
image. It burns by covering by adding with the weight image with which this is sent from 
the weight mask making section 54 in an adder 62, and the image data for a display is 
created. 
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[0054] In step 160, gray scale conversion of this image data for a display is carried out by 
2nd LUT64, it is changed into the signal corresponding to a display 20 with a signal 
converter 66, and D/A conversion is further carried out with D/A converter 68, and it is 
displayed on a display 20. 

[0055] On the other hand, in order to create an output image, the color reproduction 
parameter of a background region is created for the color reproduction parameter of a 
principal part field for every field at step 180 by step 170 again. It is for controlling 
gradation for every field to say that this is photography of fine weather etc., the contrast of 
a background makes contrast of a face soft, without changing, or it is cloudy photography 
etc. and the contrast of a face hardens contrast of a background conversely, without 
changing when the shadow has shown on the face, although the background is carried out 
distinctly. Thus, the reproduced color is brought close to a memory color, and it enables it 
to obtain the print which receives the same impression as the time of people looking at a 
original scene (photography scene) by controlling gradation. 

[0056] Although a color reproduction parameter is created for every field, since, as for this, 
both a principal part field and a background region are created if needed, only either may 
be created. For example, when snowing a background region, a background can be brought 
more close to a memory color by making it blue and taking out cold sensibility, but 
supposing it processes only for a background at this time, since the face which is a 
principal part field becomes blue, a color reproduction parameter will be created to both 
fields in this case so that it may process wearing a face a little brighter etc. 
[0057] Although these color reproduction parameters are created in the color reproduction 
parameter creation section 48, in case said step 170 or 180 is performed, about the 
parameter which is not created, a value which does not change the value of image data is 
set up as a parameter. 

[0058] A color reproduction parameter is created by the automated analysis in the color 
reproduction parameter creation section 48, and also an operator inputs from the auxiliary 
input section 78, or registers it into the file beforehand with directions of a customer etc. 
systematically, and you may make it choose it from there in step 190. For example, about 
the color reproduction parameter of a background region, since it is easy to decide 
comparatively uniformly, the gradation according to a scene is prepared and memorized, 
an operator may be made to choose, a suitable thing is chosen by image analysis, or the 
gradation which the user adjusted gradation and was adjusted is registered, it chooses 
from them, and you may make it use. the snow gradation and C which carried out [ taste / 
C (cyanogen) ] highlights as gradation according to a scene here - blue - the empty 
gradation made black, the crest gradation which makes green vivid can be mentioned. 
[0059] In step 170, the color reproduction parameter of a principal part field is created by 
the color reproduction parameter creation section 48. First, the multiplication of the 
weight of a dotage weight image is carried out to the press can image data read into the 
color reproduction parameter creation section 48 from the press can memory 40, and the 
image data for principal part analysis is created. It computes from characteristic quantity 
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called the color-balance of the dynamic range of this image data for principal part analysis, 
an average concentration value, pixel concentration distribution, highlights, middle, and a 
shadow, the color reproduction parameter, i.e., the amendment gradation, of a principal 
part field. Or an operator may be made to input from the auxiliary input section 78, the 
color reproduction parameter, i.e., the amendment gradation, of a principal part field. It 
fades with this amendment gradation and the amount of amendments for principal part 
fields obtained by carrying out the multiplication of the weight of a weight image is set as 
2nd LUT76 as a color reproduction parameter of a principal part field. This amount of 
amendments is the signal which consists at least of one side of R, G, B signal, and a 
luminance signal, and should be added to an image data signal, this time a principal part 
field - the skin - a highlights field and a shadow field -- it is - case there is much shadow 
section - a core [ highlights ] - bearish-izing - carrying out - moreover, a principal part 
field -- the skin - it is - most fields ■■ color reproduction - in being out of range, even if it is 
made to perform a concentration shift (for concentration to be raised or lowered) to color 
reproduction within the limits, the effectiveness of sufficient amendment is acquired. 
Moreover, when the balance of highlights of a principal part field with the skin is blueness, 
you may make it correct gradation to M (Magenta) taste. Moreover, the gradation of person 
processing may not be made not to perform high contrast-ization. In the color reproduction 
parameter creation section 48 of this invention, it is desirable to create a color reproduction 
parameter so that at least one processing of processing of such versatility may be 
performed. In addition, it is good to perform color processing to image data with either [ at 
least ] R, G, B signal or a luminance signal. 

[0060] At step 180, the color reproduction parameter of a background region is created in 
the color reproduction parameter creation section 48. Here, it shall remember that the 
operator inputted from the auxiliary input section 78, or some gradation patterns 
mentioned above, and shall choose from them. The amount of amendments for background 
regions obtained by carrying out the multiplication of what subtracted the weight of a 
dotage weight image from the reference value, 1 [ for example, ], to the color reproduction 
parameter of this background region is set as 2nd LUT76. 

[0061] Finally in step 200, an output image is created. Image data is read from this 
scanning memory 42 by 1st LUT70 of this scanning image-processing section 46, 
adjustment of gray balance, brightness (concentration) amendment, and gradation 
amendment are performed, saturation amendment is performed in MTX72, and the image 
data to which these processings were performed is sent to an adder 74. In an adder 74, it 
covers to this image data by adding the image (image which added with the adder 60 what 
carried out the multiplication of what subtracted weight from the reference value, 1 [ for 
example, ], to the background image to said dotage image) sent from an adder 60, and 
baked processing is performed to it. The image sent from said adder 60 at this time is the 
image data made based on the press can image, and since the number of pixels differs from 
this scanning image, expanding-and-contracting processing is performed suitably. 
[0062] In this way, by 2nd LUT76, an output image is created to the obtained image data 
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as what applied said amount of amendments. That is, as the creation approach of an 
output image was notionally expressed to drawing 4 , it is what faded the color 
reproduction parameter of a principal part field in this scanning (fine scan) image, and 
made weighting it by the weight of a weight image, and faded the color reproduction 
parameter of a background region, and subtracted the weight of a weight image from the 
reference value, 1 [ for example, ], and it adds by carrying out weighting and an output 
image is obtained. 

[0063] Thus, with this operation gestalt, since it enabled it to control gradation for every 
field, the print of high quality can be obtained also by cover baking, without a 
reappearance color separating from a memory color. In addition, although it fades from a 
press can image and the weight image is created with this operation gestalt, it fades from 
this scanning image and you may make it create a weight image. 

[0064] As mentioned above, although the image processing system of this invention was 
explained to the detail, of course in the range which this invention is not limited to the 
above-mentioned operation gestalt, and does not deviate from the summary of this 
invention, various kinds of amelioration and modification may be made. 
[0065] 

[Effect of the Invention] Since a principal part field and a background region are divided 
and it enabled it to control gradation for every field according to this invention as 
explained above, even if it performs cover baking, the color near a memory color can be 
reproduced and a quality print can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block diagram of the digital photograph printer using an example of 
the image processing system of this invention. 

[Drawing 2] It is the block diagram of the image processing system of the digital 
photograph printer shown in drawing 1 . 

[Drawing 3] It is the flow chart which shows the flow of the processing in this operation 
gestalt. 

[Drawing 4] It is the conceptual diagram showing the creation approach of the output 

image in this operation gestalt. 

[Description of Notations] 

10 Digital Photograph Printer 

12 Scanner 

14 Image Processor 

16 Printer 

18 Actuation System 
18a Keyboard 
18b Mouse 
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20 Display 

22 Light Source 

24 Variable Aperture 

26 Color Filter Plate 

28 Diffusion Box 

32 Image Formation Lens Unit 

34 CCD Sensor 

36 Amplifier 

38 Data-Processing Section 
40 Press Can (Frame) Memory 
42 This Scanning (Frame) Memory 
44 Display Image Processing Section 

46 This Scanning Image-Processing Section (Output Image Creation Section) 
48 Color Reproduction Parameter Creation Section 
50 Field Extract Section 
52 1st LUT 

54 Weight Mask Making Section 
56 Dotage Mask-Processing Section 
58 Computing Element 
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